Disulfide-crosslinked chitosan hydrogel for cell viability and controlled protein release.
Synthetic hydrogel mimics of the extracellular matrix (ECM) were prepared by cross-linking a thiol-modified chitosan (CS). CS was chemically modified using N-acetyl-l-cysteine (NAC). To minimize interference with biological function, the degree of substitution of thiol groups was kept below 50%. Solution of thiolated CS was prepared in pH 7.4 phosphate buffered saline (PBS) and crosslinked by disulfide bond formation in air. The gelation mainly depended on the content of thiol groups on thiolated CS, concentration of thiolated CS and the molecular weight of CS. Thermogravimetric analysis showed the thermal stabilities of CSS-S hydrogels. Results from SEM observation showed a porous 3D hydrogel structure with pores ranging from 5 to 30microm. In vitro release showed that insulin and BSA release could be controlled by choosing the composition, loading and disulfide bond contents. In vitro cell compatibility of the hydrogels on NIH 3T3 cells was evaluated, indicating that the hydrogels were biocompatible and the cells could migrate into the hydrogels. Moreover, cells were viable and preserved 3D cell morphology inside the hydrogels. These results demonstrate that disulfide-crosslinked CS hydrogels, a new type of macroporous, biocompatible, synthetic polymers, are promising applications in tissue engineering, drug delivery, and cell culture.